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THE RELATIONSHIP BETWEEN AVAILABLE SOIL NITROGEN AND PLANT GROWTH 
(8d1H5) .. . 
The available soil nitrogen was measured, using an aerobic incubation 
on finely milled soils. Incubation was for two weeks pt 30°c. 
The ammonium and nitrate extracted was measured with the autoanalyser. 
Plants were grown in 3 kg pots in the glasshouse for six weeks. The 
soils were collected from various sites throughout the state , including 
sandy soils to clay soils, with total soil nitrogen levels ranging from 
.04% to .3%. 
Graphs of yield/incubatable N(l), yield/total N(2) and incubatable 
N/total N(3) are presented for 50 soils included in this experiment. 
Although total nitrogen plotted against yield for the 50 soils is 
mitcherlich, within a series of soil (i.e. long term rotation trials 
from Chapman Valley, Newdegate and Esperance) the relationship is 
generally 1 inear. 
THE VALUE OF ORGANIC MATTER ('n rrun) TO AVAILABLE SOIL NITROGEN 
Soil samples were collected from two long term rotation trials 
(67Cl3 & 67N4). 'Available soil nitrogen' as described above was 
measured on both the total soil and soil which had passed a 2rrun sieve. 
The organic matter either decreased the level of available soil nitrogen 
(probably due to high C/N material) or increased the level of available 
nitrogen by up to 6C::f%. (When clover material was incorporated). These 
values are tabulated. Tables 1 & 2. 
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Table 1 
The value of organic matter to available soil nitrogen 
67Cl3 Plot Inc N Inc N Inc N due % of min N 
Rotation No (total <2mm to .,2mm due to'> 2mm 
soil) 
p)'.lll ppm ppm % 
2nd C 2c/4p 1 22 21 + 1 5 
2nd C 2c/2p 2 24 16 + 8 34 
2nd C 3c/3p 3 24 18 + 6 25 
14th crop 6 5 16 - 11 - 69 
1st C 3c/3p 12 44 22 + 22 + 50 
1st C 2c/2p 14 44 19 + 25 57 
3rd C 3c/3p 17 22 16 + 8 28 
1st C lc/lp 19 41 25 + 16 40 
1st C lc/2p 21 51 22 + 29 57 
1st C lc/4p 23 81 33 + 48 60 
1st C 2c/4p 26 52 29 + 23 45 
14th crop 29 14 17 - 13 - 18 
1st C lc/lp 31 51 32 +19 38 
Table 2 
67N4 Plot In cu bat- Inc N Inc % of min N 
Rotation No able N <2mm due to due to 
(total ., 2mm ., 2mm 
soil) 
2nd C 2c/4p 1 47 pµn 24 pµn + 23 ppn 49% 
2nd C 2c/2p 2 44 24 + 20 46 
2nd C 3c/3p 3 14 29 - 15 -52 
14th crop 6 17 13 + 4 24 
1st C 3c/3p 12 43 39 + 4 10 
lstC 2c/2p 14 38 35 + 3 8 
3rd C 3c/3p 17 35 16 + 19 55 
1st C lc/1p 19 44 28 + 16 47 
1st C lc/2p 21 45 37 + 8 18 
1st C lc/4p 23 57 40 + 17 30 
1st C 2c/4p 26 40 30 + 10 25 
14th crop 29 35 21 + 14 16 
1st C lc/1p 31 20 30 -----. - 10 - 33 
l(efJ 
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THE EFFECT OF COOPPING SYSTEMS ON ORGANIC MATTER AT CHAPMAN VALLEY 
LCliG TERM ROTATICN TRIALa 67Cl3 
The soils samples taken from the plots included the surface litter. 
Samples were taken with a pogo to a depth of 10 cm. The average 
level of organic matter for each type of rotation is given. Table 3. 
TABLE 3 
ROTATION kg/ha organic 
matter 
Continuous Pasture 3,413 
1 crop/ 4 pasture 2,162 
2 crop/ 4 pasture 1,672 
2 crop/ 2 pasture 1, 539 
1 Cr0p/ 2 pasture 1,402 
1 crop/ 1 pasture 1,067 
3 crop/ 3 pasture 900 
Continuous wheat 731 
THE EFFECT OF INCORPORATING WHEAT AND CLOVER (TOPS/ROOTS/BURRS) 
AT DIFFERENT RATES (soGH2) 
A pot experiment designed to examine the effect of incorporating different 
types of organic matter at rates which may occur in the field. Wheat tops 
and roots, and clover tops and roots were incorporated into 3 kg pots of 
Wongan Hill s loamy sand at rates equivalent to lCXX>, 2000, 4CXX> and 8CXX> 
kg/ha. The pots were allowed to grow for six weeks with the root temperat-
ure maintained at 20°c. The yields per pet are tabllated Table 4. 
TABLE 4 
RATE APPLIED lCXX> 2000 40CX) 8CXX> 
ORGANIC MATERIAL kg/ha kg/ha kg/ha kg/ha 
Wheat Tops .649 .496 .466 .476 
Wheat Roots .506 .503 .433 .323 
Clover Tops .989 1.079 n..536 2.173 
Clover Roots .62{) .753 .750 .956 
RATE APPLIED 
ORGANIC MA.TERIAL 250 ka/ha 500 kalha lCXX>ka/ha 2000 ka/h<' 
CLOVER BURR .896 .931 l.ll 1.493 
I 
Tabh~ 4 Pot yields (grammes/pot) from the application of various types 
of organic matter at rates equivalent to lCXX>, 2000, 4CXX>, 
SCXX> kg/ha. 
Nil organic material a Yield= .726 g/pot. 
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THE EFFECT OF SEEDING CLOVER AT DIFFERENT RATES ON SUBSEQUENT 
WHEAT GRONTH (8cx;H6) 
Clover was sown in pots at 5, 10, 20 seeds/pot for six weeks. The soil 
used was a nitrogen deficient Wongan Hills loamy sand. After six weeks 
the tops were cut and dried in the pots, followed by the treatmentsa 
1. Tops incorporated into soil with the ro0ts. 
2. Tops left on the surface. 
3. Tops were removed, with roots remaining in the pot. 
4. Tops from ( 3) were incerporated in fresh soil. 
5. Tops were removed, roots sieved through a 2 mm sieve and removed. 
6. Tops from (5) left on surface. 
7. Roots from (5) were incorporated in fresh soil. 
Wheat plants were then sown into above treatments and allowed to grow for 
six weeks at 20°c. The yields/pot are presented in table 5. 
TABLE 5 
SEEDING RATE 5 Seeds ' 10 Seeds 20 Seeds 
TREATMENT per pot per pot per pot 
1. Tops incorporated .85 1.32 1.74 
2. Tops surf ace .38 .43 .65 
3. Roots only .36 .33 .42 
4. Tops only incorporated .63 .85 1.09 
5. Fine roots only .23 .28 .27 
9. Tops only surface .41 .40 .45 
7. Coarse roots only .41 .30 .44 
• 
Nil pot a .25 g/pot 
Table 5 a Yield of wheat (grammes/pot) after clover treatments and 
rates of sowing. 
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THE EFFECT OF L"JCUBATlNG ORGANIC MATIER (80GH4) 
1. For different periods 
2. At different moistures 
Wheat straw illd clover tops were incubated at 20°c fer periods of 8 
weeks, 4 weeks and ne incubation. The pots were eithe:- maintained at 
field capacity or 50% field capacity during incubation. The plant~ 
were grown at 20/15° day/night cycle, and maintained at field capacity. 
After six weeks' growth the plants were haIVested and re-seeded for a 
further 4 weeks' growth. The organic matter was incorporated at a rate 
equivalent to 4000 kg/ha. 
SEEDING 
Initial 
Incubation 
Organic 
material 
incubation 
moisture 
Period 
~heat/field capacity 
qheat/50% field capacity 
Clover/field capacity 
Clover/50% field capacity 
1st Seedin 2nd Seedin ~~---.--"---~--~~--~~---~ I 
8 4 Nil 
weeks weeks 
.42 
.53 
3.04 
2.68 
.50 
.67 
2.18 
1.97 
.60 
1.92 
8 
weeks 
.46 
.44 
.69 
.so 
4 Nil 
weeks 
.40 
.38 
1.01 
.86 
.38 
1.13 
TABLE 7 1 Yield of wheat (g) after incubation periods and moistures. 
When clover was incorporated mineralization was greatest at the field 
capacity incubation, and the highest yields were obtained in those pots 
incubated for eight weeks. 
However, when these pots were re-seeded, very little nitrogen was avail-
able with less from those pots incubated for eight weeks. Therefore, 
nitrogen fr~m clover tops is mineralized quickly when incorporated, 
followed by very low mineralization. 
When M'leat straw was incorperated immobilization was greatest in those 
pots which had been incubated for eight weeks. Less :immobilization 
occurred at the lower moisture content, suggesting decreased microbial 
activity. At the second seeding the results were reversed, which suggests 
re-mineralization of wheat straw had begun. 
7b3 
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THE EFFECT OF ORGANIC MATIER CN GERMINATION (soGn8) 
Clover tops and wheat straw were either incubated for 4 weeks or had no 
incubation, and either incorporated in the top 5 an of the soil or left 
on the surface. The effect of these treatments on germination and 
emergence are tat:ulated in Table 6. 
TABLE 6 
EMERGENCE PERCENTAGE 
TREATMENT I 
ORGANIC MATIER 
INCORPORATED SURFACE 
Wheat straws 4 wks :incubation 96% 98% 
nil incubation 65% 85% 
Clover topsa 4 wks :incubation 98% 97% 
nil incubation 68% 9~ 
Nil 4 wks incubation 97% -
nil incubation 98% 
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PRE-SEEDING APPLICATICN OF NITROGEN ON CEREALS 
80A2 a Avondale 
The aim of this experiment was to examine the effect of applying nitrogen 
before seeding, on two areas, one which had the weeds sprayed out from 
the break of the season, and the other where the weeds were allowed to 
grow until seeding occurred, at which time they were sprayed. The 
nitrogen treatments were 
1. Nil nitrogen 
2. Nitrogen applied at the break 
2. Nitrogen applied at seeding 
4. t nitrogen applied at break, the rest at seeding. 
Nitrogen was applied at 150 kg/ha Agran 34. 
For the first eight weeks plant dry weights were greater for those pots 
which had been sprayed early. Anthesis dry weights and grain yields are 
recorded. 
TABLE 8 
Spray N Anthes is Grain Me;m Value for Nitrogen 
Treat Treat Dry wt Yield Treatments 
( kQ/ha) (kq/ha) Anthes is Grain Yield 
Sprayed Nil 4,443 1,649 4,443 1.649 
Sprayed Early 4,752 1,581 
Sprayed Seed-ing 4, 696 1,603 4,835 1,600 
Sprayed tE&tB 5,058 1,615 
Not 
Sprayed Nil 3,566 1.473 3.566 1.473 
" Early 4,762 1,504 
" Seeding 4,126 1,489 4,429 1,501 
" tE-tiB 4, 400 1,510 
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LUPIN/OAT MIXTURE TRIAL 
79MT30 Mount Barker 
Lupin/oat mixtures were sovm in 1979. Heavy infestations of ryegr•ss 
occurred in the 100% lupins plots and some of the lupin/oat mixture 
plots. Even with the high level of nitrogen present in the soil profile 
some differences occurred due to the prevfous lupins and oats. 
TABLE 9 
1979 TREATMENTS Total Initial Anthes is Grain Incubatable 
N% NH4 + dry weight Yield NitNgen No3 (kg/ha) (kg/ha) (NH4+No3 (ppm) (ppm)) 
loo% lupins .360 24.6 4,758 2,380 83.6 
9o% lupins/lo% oats .311 24.3 4,682 2,364 -
50% lupins/50% oats .339 18.6 3,192 1,444 -
lo% lupins/9o% oats .320 26.6 3,968 1,967 -
loo% oats . .321 
j 
18.0 3,400 1,792 71.6 
Agran 34 was topdressed ont• the 1CXJ% lupins and 1CXJ% oats plots. 
TABLE 10 
AGRAN RATES loo% LUPINS loo% OATS 
(kg/ha) Anthesis D'ii Yield Anthesis DW Yield 
kg/ha kg/ha 
t 
kg/ha 
Nil 5296 2380 4223 1729 
50 6346 2666 4867 2110 
100 6475 2951 6226 2507 
1200 7406 3078 6768 2586 
400 8285 3062 7715 2792 
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LUPIN/OAT MIXTURE TRIAL 
79 BA31 a Badgingarra 
Lupin/oat mixtures were sown in 1979. Because of dry conditions neither 
the lupins or oats grew well. A response with and without lupins was 
observed in both soil nitrogen and production in 1980 .wheat crep. 
TABLE 11 
1979 TREATMENTS TOTAL INITIAL TOT WT TOT GRAIN INCUBATABLE 
N% NH4 + kg/ha WT NITROGEN 
No3 Dry kg/ha (NH4 + 
(ppn) matter N03 (ppm)) Wheat 1980 
loo% lupins .064 21.0 3,089 1,215 28.6 
90% lupins/10% oats .061 21.9 3,206 1,293 -
50% lupins/50% oats .052 18.6 2,331 935 -
10% lupins/9o% oats .060 18.9 2,651 1,071 -~oo% oats .050 12.0 1~8~6 726 22.6 
- -· -
707 
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SEEDmG RATES OF CLOVER 
80MT3 and 80WH5 
New land 1TSN .107 
SITEi 
8C1AT3 
80WH5 ·Old land, Wongan Hills sandy loam aTSN .043 
FERTILIZER: All plGts received 200 kg/ha superphosphate drilled with seed. 
TABLE 12 
5.0 
7.5 
10.0 
20 . 0 
80.0 
Dry Matter 
kg/ha 4,500 
4,000 
3,::00 
3,000 
2, 
2,000 
l , ::oo ~· 
1,000~ 
~ 
80Mf3 
Dry matter 
(kg/ha) 
2,165 
2,698 
2,922 
3,859 
4,843 
5 10 - 20 50 
80WH5 
Dry matter 
(kg/ha) 
1,351 
1,391 
1,465 
1,541 
1,672 
8~T3 
80 
Seeding Rate (kg/ha) 
These trials are to be cra pped in 1981 and have nitregen rates in 
adjacent buffer strips. 
